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BIOL120 Special, Trimester 3 2013 
SECTION A (Evolution & Ecology) 


Use a separate answer booklet for this section 
Answer ALL parts of this question 


Suggested time 20 minutes; 10 marks 


QUESTION 1 
Clearly identify in the answer booklet provided the question number and relevant letter e.g., a, b, c 


or d. to denote the most correct answer. Answer all questions. 


1. Which answer best describes Natural Selection? 


a. Natural selection is about acquiring a characteristic during a lifetime and passing it 
onto an offspring 

b. Natural selection is a process in which individuals with certain inherited traits leave 
more offspring than individuals with other traits 

c. Natural selection is about the segregation of chromosomes during meiosis 

d. Natural selection is about the death rate of a population that has acquired traits in its 


lifetime 


2. Hutton and Lyell argued that the earth is many millions of years old because. 


a. They had evidence that carbon dioxide gas has been locked into rocks for millions of 
years 
. Layers of rock take time to form 
c. Records in the pyramids cross validated their theories 
d. It matched the ideas proposed by Wallace 


3. Which is the best definition of Darwinian fitness? 


a. The ability of a population to survive in any environment, compared to other 
populations 

b. The ability of an individual to survive and to produce offspring in any potential 
environment, compared to other individuals of that population 

c. The ability of a species to survive in a certain environment, compared to other species 

d. The ability of a species to survive over time, compared to other species 


4. Genetic Drift is best explained by which statement? 


Non-random changes to alleles under a negative selection pressure 

Non-random changes to alleles under a positive selection pressure 

Random changes in the frequencies of neutral alleles caused by ‘chance sampling ’ 
Random changes in the frequencies of neutral alleles caused by Natural Selection 


ao Te 
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A Genotype is best explained by which statement? 


The genetic make-up of an organism 

The genetic make-up of an organism plus the influence of the environment 
Both of the above 

None of the above 


ao oe 


There are two (2) main causes of genetic variations in a population: 


Mutation and Recombination 
. Immigration and Emigration 
Birth and Death Rates 

. None of the above 


aoege 


A Polyploid organism has: 


Polyps 

More than two legs 

More than two paired (homologous) sets of chromosomes 
A polygamous breeding system 


aoe re 


Which of the following answers best explains Homologous structures? 


a. Structures derived from a common ancestor or same evolutionary or developmental 
origin 

b. Structures that may not necessarily perform the same function but they share a 
common ancestral origin. 

c. Both of the above 

d. None of the above 


The fossil record shows a sequence from simple bacteria to more complicated 
organisms through time and provides the most compelling evidence for evolution: 


a. True 
b. False 


Ecosystem ecology concerns: 


Energy and nutrient flows between abiotic and the biotic environment 
Understanding limitations to primary productivity 

Both of the above 

None of the above 


aoe 


Life-histories are: 


An organism’s schedule of reproduction and death 
The number of reproductive events per lifetime 
Age at first reproduction 

All of the above 


ao TP 
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12. A Biomeis: 


A large geographical area of distinctive plant and animal groups adapted to a particular 
environment 


b. Dependent on climate and geography 


C. 
d. 


The largest recognisable subdivision within the terrestrial ecosystem 
All of the above 


13. Which is an example of a Mutualism? 


aoe 


A dingo that preys upon a wallaby 
Pollination 

Seed predation 

A mistletoe — eucalypt tree association 


14. There are 20 Acacia seeds produced per plant in a certain area of desert in NSW. 


To which population characteristic does this information refer? 


aoe 


Birth rate 

Geographic distribution 
Age structure 
Population density 


15. Clonal organisms can form a population: 


a. 
b. 


True 
False 


16. Angiosperm fossil pollen has never been found in which period? 


aoe, 


Pre-Cambrian 
Tertiary 
Cretaceous 

All of the above 


17. A plant that flowers and dies in one year is referred to as what? 


aoe 


A biennial 

A semi-annual 
An annual 

A perennial 
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18. Which of the following plant breeding strategies is associated with a single extensive 
reproductive effort? 


a. Semelparity 

b. Iteroparity 

c. Dioecy 

d. None of the above 


19. The female gametophyte of a flowering plant is called what? 


Pollen sac 

Ovule 

Microspore mother cell 
None of the above 


aoe, 


20. Pollen grains on the stigma of a flower reach the ovule by forming what structure? 


a. Root hairs 

b. Anther filaments 
c. Pollen tube 

d. Generative cell 


SECTION B (Animal Diversity) 
Use a separate answer booklet for this section 
Answer all THREE (3) questions in this section 
Note there is internal choice within QUESTION (3) 
Suggested time 30 minutes; 20 marks 

QUESTION 2 (9 minutes; 6 marks) 

Describe the differences between the acoelomate, pseudocoelomate, and coelomate body plan. 
QUESTION 3 (12 minutes; 8 marks) 


Select either the phylum Mollusca OR the phylum Annelida 
List the phylum characteristics of the selected group and provide brief comments on the diversity of 


its classes. 


QUESTION 4 (9 minutes; 6 marks) 


List and describe the key differences between protostome and deuterostome animals. 
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SECTION C (Plant Structure and Function) 


Use a separate answer booklet for this section 
Answer ALL parts of this question 


Suggested time 35 minutes; 30 marks 


QUESTION 5 


Clearly identify in the answer booklet provided the question number and relevant letter: a, b, c or d 


to denote the most correct answer. Answer all THIRTY (30) questions. 


1. All plant cells produce a primary cell wall. Which statement is CORRECT? 


ao TS 


The primary cell wall is formed internal to the cell membrane 
The primary cell wall is composed of cellulose 

The primary cell wall is composed of a lipid bi-layer 

The primary cell wall is composed of lignin 


2. Plant cells can divide, elongate and differentiate to form an organ e.g. a leaf or root or 
flower of a particular shape and size. This is known as: 


ao FS 


Elongation 
Differentiation 
Morphogenesis 
Determinate growth 


3. Plants are different from animals in that they mostly exhibit... (indicate the CORRECT 
statement): 


ao TS 


Determinate growth during the juvenile phase of growth 
Indeterminate growth in both the juvenile and adult phases 
Determinate growth in all phases of growth 

Indeterminate growth only during the adult phase 


4. Which of the following statements concerning transport mechanism in the plant is 
CORRECT? 


a9 


Transpiration from the leaf creates a negative water potential that pulls xylem sap 
upwards 

Water and minerals are transported upwards from the roots to the shoots as phloem sap 
Phloem sap flows in only one direction from the roots to the shoots 

Sugars are redistributed by respiration in the leaves 
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5. Which of the following statements about the anatomy of monocot shoots and eudicot 
stems is CORRECT? 


Vascular tissue in monocots and eudicots is arranged in a ring 

Vascular tissue in monocots is located in scattered bundles while the eudicot has 
vascular bundles in a ring 

Vascular tissue is located in a central cylinder in both types, but the cells in the very 
centre of the monocot stems are vascular cells 

Monocot shoots only have xylem whereas eudicot shoots have both xylem and phloem 


6. The xylem tissue of an angiosperm can be composed of the following... (indicate the 
CORRECT statement): 


aoe Te 


Sieve tube cells, companion cells, parenchyma and fibres 
Tracheids, parenchyma and fibres 

Palisade mesophyll cells, sclerenchyma fibres, parenchyma 
Vessels, tracheids, parenchyma and fibres 


7. Which of the following statements concerning the root apical meristem is CORRECT? 


The root apical meristem elongates and produces lateral roots and root hairs by 
secondary growth 

The root apical meristem elongates and produces lateral roots and root hairs by primary 
growth 

The meristematic cells are predominantly sclerenchyma cells 


. The root apex produces the leaf primordia in rhizomes 


8. Phloem tissue has the two distinctive cells specialised for the transport of sugars. Which 
statement is CORRECT? 


These cells are the companion cell and the sieve tube cell. The former cell is 
metabolically dependent on the latter cell 

The cells are the parenchyma cell and the fibre cell. The latter cell is metabolically 
dependent on the former cell 

The cells are the fibre cell and the parenchyma cell. The latter cell is metabolically 
dependent on the former cell 

These cells are the companion cell and the sieve tube cell. The latter cell is 
metabolically dependent on the former cell 
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9. Which of the following is in the CORRECT order — ground/vascular/dermal tissue? 


a. Vessels/pith/epidermis 
b. Mesophyll/tracheid/epidermis 
c. Sieve cells/pith/epidermis 
d. Epidermis/cortex/stele 
10. The rhizomes of ginger are modified and carrots are modified 2 


Indicate the CORRECT words. 


Leaves and roots 
Stems and tap roots 
Roots and leaves 
Flowers and stems 


aoe re 


11. The green tissue of the shoot of Casuarina is... (indicate the CORRECT statement): 


A modified leaf known as a phyllode 
A rhizome known as a rhizoid 

A modified stem known as a cladode 
Modified for food storage 


ao fF PS 


12. Which of the following is in the CORRECT order, from the outside to the inside of the 
monocot root? 


Pith-Root hairs-epidermis-cortex-endodermis-vascular tissue 
Root hairs-epidermis-cortex-endodermis-vascular tissue-pith 
Vascular tissue-pith-root hairs-epidermis-cortex-endodermis 
Endodermis- root hairs-epidermis-cortex-vascular tissue-pith 


ae Te 


13. Indicate the statement which is NOT correct. 


a. An essential element is a chemical element that is required for a plant to complete its 
life cycle and produce another generation 

b. Hydroponic culture uses mineral solutions rather than soils to determine which 
elements are essential 

c. Nine of the essential elements are required in large amounts and are referred to as 
micronutrients 


d. Eight of the essential elements are required in small amounts and are referred to as 
micronutrients 
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14. Indicate which statement is CORRECT. 


a. Rhizobia are bacteria that form an association with the roots of plants called legumes 
whereas mycorrhizas are fungi that associate with a wide range of plant species 

b. Mycorrhizas are bacteria that form an association with the roots of plants called 
legumes whereas rhizobia are fungi that associate with a wide range of plant species 

c. Mycorrhizas are fungi that form an association with the roots of plants called legumes 
whereas rhizobia are bacteria that associate with a wide range of plant species 

d. Rhizobia are fungi that form an association with the roots of plants called legumes 
whereas mycorrhizas are bacteria that associate with a wide range of plant species 


15. Leaves can show considerable plasticity in their form. Which of the following are 
modified leaves? 


Potato tubers 
Pneumatophores 
Fleshy scales of onion bulbs 


ao FS 


Rhizomes 


16. Oil glands are a feature of the leaves of: 


a. Ligustrum 

b. Eucalyptus pauciflora 
c. Avena 

d. Ranunculus 


17. The simple leaf is composed of: 


A number of leaflets, each with an axillary bud at its base 

A number of leaflets, with an axillary bud at the base of the petiole 

A number of leaves, with an axillary bud at the base of the petiole 

A single undivided blade with an axillary bud at the base of the petiole 


ao fF PS 


18. Which of the following statements concerning phloem tissue is CORRECT? 


a. The sieve tube cells are dead at maturity 

b. The fibres are elongated and hollow to allow easy transport of sugars 

c. The sieve tube cells and companion cells are alive at maturity and energy is required 
for sugar movement 

d. The companion cells are placed end-on-end and have no adjoining end walls 
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19. A typical isobilateral leaf is distinguished by the presence of (indicate the CORRECT 


statement): 
a. Stomata on only one surface of the leaf 
b. Distinct layers of spongy mesophyll in the upper portion of a cross-section and 
palisade mesophyll cells in the lower portion 
c. Distinct layers of palisade mesophyll in the upper portion of a cross-section and 
spongy mesophyll cells in the lower portion 
d. Repeated layers of palisade parenchyma arranged across a transverse section of the leaf 


20. The water potential of a parenchyma cell is determined by which two components 
(indicate the CORRECT statement)? 


The osmotic potential and the pressure potential. The osmotic potential is determined 
by the concentration of solutes in the plant cell and the pressure potential by the 
internal pressure exerted on the cell wall 

The cell membrane composition and the temperature 

The osmotic potential and the pressure potential. The osmotic potential is determined 
by the internal pressure exerted on the cell wall and the pressure potential by the 
concentration of solutes in the plant cell 

The thickness of the secondary cell wall 


21. The movement of sugars in the phloem tissue of a tall eucalypt is possible due to the... 
(indicate the CORRECT statement): 


aoe Te 


Loading of sugars into the sieve cells and transport to a sink under positive pressure 
The permeability of the primary cell wall and diffusion 

The cohesive and adhesive properties of water molecules 

The formation of air bubbles in the stems which then rise upwards, pulling the phloem 
sap with them 


22. Which of the following factors does NOT lead to opening of the stomatal pore in a well- 
watered plant? 


ao fF PS 


Transfer from dark to light 

An increase in potassium levels in the guards cells 
An increase in turgidity of the guards cells 

A decrease in potassium levels in the guard cells 


23. C4 plants possess... (indicate the CORRECT statement): 


ae se 


RUBISCO and mesophyll cells only 

RUBISCO, PEP carboxylase, mesophyll and bundle sheath cells 
PEP carboxylase, RUBISCO and bundle sheath cells only 

PEP carboxylase and bundle sheath cells only 
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24. Which of the following are C4 plants? 


aoe re 


Pineapple and cactus 
Maize and sugar cane 
Potato and wheat 
Eucalyptus and Acacia 


25. Which of the following statements concerning plant growth is CORRECT? 


Primary growth leads to an increase in girth of stems and roots due to the growth of the 
lateral meristems known as the vascular and cork cambiums 

Secondary growth leads to an increase in girth of stems and roots due to the growth of 
the lateral meristems known as the apical and cork cambiums 

Secondary growth leads to an increase in girth of stems and roots due to the growth of 
the lateral meristems known as the vascular and cork cambiums 

Primary growth leads to an increase in girth of stems and roots due to the growth of the 
lateral meristems known as the apical and cork meristems 


26. Which of the following statements concerning wood is CORRECT? 


c. 
d. 


The youngest xylem cells in the cross section of a woody stem are found towards the 
outside 

The oldest xylem cells in the cross section of a woody stem are found towards the 
outside 

The phloem cells are produced towards the inside of the woody stems 

Sap wood is found in the centre of the trunk and heart wood towards the outside 


27. The overall chemical equation for photosynthesis is as follows: 


6CO, + 6H20 > CoH 206 (Sugars) + 60, 


Which of the following provides the energy that drives the reaction? 


aoe Te 


Magnesium 
Starch 
Light 
Respiration 


28. In which of the following phenomena have auxins been found to have a major role? 


ao fF PS 


Internode elongation 

Leaf death 

Root formation on cuttings 
Fruit ripening 
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29. Cytokinins were discovered in... (indicate the CORRECT statement): 


Rice plants infected with a fungus 
Coconut milk 
Oat coleoptiles 


aoe 


Drought-stressed leaves 


30. Flowering of a large group of plants is influenced by photoperiod. Which of the following 
statements is NOT correct? 


a. Plants have been placed in three groups in relation to the induction of flowering - long 
day plants, short day plants and day neutral plants 

b. Short day plants tend to flower at the end of the summer and early autumn 

Long day plants tend to flower in spring and early summer 

d. Short day plants tend to flower in spring and early summer 


© 


Section D starts on the next page 
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SECTION D (Plant Diversity) 


Use a separate booklet for this section 
Answer ALL parts of this question 
T (true) or F (false) answers to be provided 


Suggested time 20 minutes; 20 marks 


QUESTION 6 


Clearly identify the question (1 =, 2 =, etc.) and the relevant letter: T (true) or F (false) to denote the 
correct answer in the answer booklet provided. Write one answer per line in a vertical column on 
one page. No marks will be awarded if more than one answer is provided per question or if the letter is 
ambiguous. Do not use red pen. Do not write out the statement for each question. 


oo ee 


A plant gamete is haploid 
A plant spore is haploid 
Algae are monophyletic (=one branch of the tree of life) 


Alternation of generations in plants is defined by presence of both multicellular 
gametophytic and multicellular sporophytic phases in their life cycle 


Animals and plants have alternation of generations, which is essential to maintain the same 
number of chromosomes from generation to generation 


Archaegonia are female sexual structures and antheridia are male sexual structures 


Bryophytes are monophyletic and include the non-vascular plant groups of liverworts, 
hornworts and mosses 


Classification of biological organisms today aims to be a summary of the evolutionary 
relationships of organisms 
Flowering plants and conifers are seed plants 


Flowering plants have double fertilisation producing 2n zygote and 3n endosperm 
Flowering plants have lost the haploid multicellular generation 

Fungi are more closely related to plants than to animals 

Homosporous plants produce bisexual gametophytes 

In plants fertilization involves two spores fusing to form a diploid zygote 

In plants meiosis produces haploid spores not gametes 

Mosses have a dominant diploid generation 


Phylogeny is the evolutionary relationships of organisms typically represented in the form of 
a ‘tree’ 


The gametophytes of liverworts have pores, while those of mosses have stomata 
The small, soft heart-shaped generation in ferns is the diploid generation 


Vascular plants are monophyletic and include lycophytes, pteridophytes, gymnosperms, 
angiosperms 
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SECTION E (Angiosperm Reproduction & Ecology) 
Use a separate answer booklet for this section 
Answer all FIVE (5) parts of this question 


Suggested time 30 minutes; 20 marks 


QUESTION 7 
1. Write short answers for ALL of the following questions. 


In Bilbies (Macrotis lagotis) their ear length is an inherited trait with two phenotypes known 
to occur in nature as follows: 1) long ears; 2) short ears. As an evolutionary biologist, you 
undertake the following cross: male parental phenotype is short ears; female parental 
phenotype is long ears. In looking at the offspring of these matings, you note that all Fl are 
phenotypically long eared. 


a) Were the parents heterozygous or homozygous? 
b) Which is the dominant allele? 


c) Are the Fl heterozygous or homozygous? 


d) If you now mate males to females within the Fl generation, what would you expect the 
phenotype ratio to be? 


e) Finally, you have a population of 300 adult bilbies; 150 are males and 150 are females. 
Every female adult mates once and produces one offspring. The male adults are 
homozygous long ears and the female adults are heterozygous long ears (i.e. the 
phenotype is long ears). Random mating occurs. How many offspring with 
phenotypically short ears will be produced? 


2. List FOUR (4) problems with the Biological Species Concept. 
3. Describe what Anagenesis is. 
4. Compare the Gradualism Model with the Punctuated Equilibrium mode of speciation. 


5. Choose an ecosystem and using diagrams describe and identify biological components of the 
ecosystem, feeding relationships and the flow of energy. 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 
result in the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 
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